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greatefl: Heat for a quarter of an Hour j when the 
Matter in the Crucible appeared fluid, like melted 
Glafs. He then poured it out into an Iron Pan j the 
Matter remained red hot fome time; when it was per* 
feftly cold, it was hard, tranfparent, and brittle like 
common Glafs $ but it foon began to relent, and in 
twenty-four Hours was almoft all turned to Water 
again. 

He faid, u If this Fitrum Molle be again entirely 
a refolved in the Air, which will take up near four- 
ci teen Days time, by diftilling off the Water, and 
" letting the Remainder melt per deltqutum again, 
" 'till all the faltifh Matter be refolved into Water, 
u there remains an infipid whitifti Earth, which 
* c fluxed in a Glafs-Furnace, gives a true fixed 
" Glafs." 
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II. An Account of fome Experiments upon the 
Phofphorus Urinae, which may ferVe as an 
Explanation to thofe fhewn to the Royal Soci- 
ety by Dr. Frobenius, on November i 8, 
1751, together with federal OhfefVations tend- 
ing to explain the Nature of that wonderful Che- 
micalfroducTwn, by Mr. Ambrofe Godfrey 
Hanckewitz, Cbemift, F. flfc 5. 

I Repeated the Experiment of the Deflagration of 
Phofphorus under a Bel], which had been firft 
ihewn to the Royal Society by Dr. Frobenius, 

but 
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but I found that a much more fimple appara- 
tus was fufficient, than the pompous Machine he 
tpade ufe of. I took a ftrong wide-mouthed Glafs 
Jar, which ferves as a Stand- for the Concave Glafs 
Difli to reft on. In the Middle of the Glafs Difh 
is a Hole communicating with a Pipe, which goes 
down into the above-mentioped Jar, Inftead of the 
Golden Bafons, a China Cup a little warmed, ferves 
perfe&ly as well r for burning off the Pha/phorus : 
The laft and main thir^g is a large Glafs Bell, which 
fits nearly clofe upon the Glafs Difh. This Beli 
may be eafily lifted off and on with the Hands by 
an Afliftant, without any Frame or Ropes to fufpend 

I took one Ounce, of Phofphorus^ which I defla- 
grated in the fame manner as is defcribed in Dr. 
Frobenhs's Experiment, and obtained of the white 
fublimed Flowers ten Drachms, that is two Drachms 
more than the Weight of the Phofphorus before De* 
flagration : They were fo very light as to their Vo* 
lumen, that they juft tilled an half Pint Pot. 

The ten Drachms of Flowers being fet in a cooi 
moift Place, expofed to the Air, did refolve into a 
Liquamen^ weighing four Ounces and two Drachms, 
which Liquamen much refembies Oh Sulph. per 
Campanam $ but contains an acid Salt, more fix'd in 
the Fire than any other Salt we know of in Nature, 
and having many other Properties peculiar to itfelf, 
which other acid Salts have not. 

The Phofphorus receives this fix'd Acid from the 
Urine only ; for the Salt of Urine is fo fixM, 
that upon a live Charcoal with a blowing Pipe it 
plays and rolls about like Silver upon the Cupel* 

Where- 
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Whereas all other liquid Acids evaporate with Eafe^ 
this on the contrary is fo fix'd, as to require a greater 
Heat for its Evaporation than that which keeps Lead 
in Fufion ; and thePA/^i/^/^Part^notwithftanding- 
its Lightnefs, is fo intimately and firmly connected 
with the reft of its Principles, as tofuftain a Degree of 
Heat equal to that of red hot Iron, during which 
Heat the Salt fparkles and emits Flames very bright 
for a good while, which is very wonderful and agree* 
able to behold ^ and this Sparkling being over, it re- 
mains red hot in Fufion, and perfectly tranfparent 5 
and by greater Heat may be vitrified, as will be fhewn 
hereafter. 

I put the above-mentioned Liquamen into a Glafs 
Retort, which I fet in a Balneum Maria t and di- 
ftilled it to a ftrpng Infpiffation. It yielded only an 
infipid Phlegm, except that towards the laft it came 
over a little impregnated with the Acid, but not (harper 
upon the Tongue than as if it had been a Mixture 
of Vinegar half an Ounce with Water four Ounces, 

Then removing the Retort with the infpiffated 
Liquor into a Sand-Furnace, I increafed the Heat 
gradually, fo as to make the Sand and Retort tho- 
roughly red hot, 'till at laft the Bottom of the Retort 
v/as ready to melt 5 I then left it 'till next Day, when 
being perfectly cold, I broke the Retort, and found 
a moft admirable white Salt at the Bottom, which 
was fo united with the Glafs as not to be feparated 
from it ; and fome was fpread ail over the Retort quite 
up to the Neck,and, as near as I could guefs by View, 
it feemed to be as much in Quantity, could I have 
taken it out to weigh it, as the original Phofphorus 
from whence it was produced : Its Tafte was very 

fharp 
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fharpand faline , but notwithftanding its great Fixi- 
ty in having endur'd a melting Heat for feveral 
Hours, it relented again in a moift Air, and in a few 
Days was entirely refolved into a Lhqttawen* 

The Phojpborus, after its Deflagration, leaves an 
almoft fix^d red Earth, or Caput mortmm r behind 
ir, as is mention'd in Dr. Frobenius's Experiments 
Although one would have imagined that ail the in- 
flamable Parts of the P.hofphorus had been burnt off 
in the firft Deflagration, which feemed very violent^ 
yet this red Earth retains fo much of an un&ious 
Phlogiftk, that being placed over a red hot Fire, it 
fwells up, and keeps in Fufion a j>reat while, emit- 
ting Flames and Flafhes of Lights fo long as it is 
kept upon the Fire ;. but when cold again^ if expo- 
fed to a moift Air, it relents and refolves as the 
Flowers do : For the acid Salt of the Urine adherer 
fo ftrongly to ir, that although it undergoes feveral 
ftrong Ignitions, it will relent again as often* when fefc 
in the Air. 

I took fome of the white Salt that ftuck to the 
Retort, and in order to try the utmoft Degree of its 
Fixity, I put fome of it into a Crucible,, and gave 
k a vitrifying Heat, in which it remained fome 
Hours, but was not yet run to Glafs, appearing only 
like a fix'd white Earth as hard as Stone,.and ihining- 
as if it was juft ready to vitrify y yet it was fo far 
fix*d„ as not to relent any more in the Air 5 had no 
faline Tafte, nor was diffolvible in Water* I there- 
fore took another Portion of the fame Salt of Phofi* 
chorus? which I kept a longer rime in the vitrifying 
Meat,, and I found it at laft run into perfect Glafs,, 
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Thus we fee what a wonderful Subje& is Pbof* 
phorus ! And how furprifing is it that fuch an infla. 
mable Body, confiding of the un&ious and acid 
Parts of the Urine, fliould thus become Glafs ! 

The Conclufion which I muft now make from this 
remarkable Experiment is, That here is a perfect 
Tranfmutation of Bodies ^ the Phofphorus being 
tranfmuted into a fine tranfparent Glafs of a bluifh 
green Colour, coming nearer to the Hardnefs of a 
Diamond than any other Glafs, and in the fame 
Quantity as the Phofphorus at firft ufed, which, 
without any Addition, produces this Glafs Ounce 
for Ounce. Here I muft ftop, having brought thele 
wonderful Experiments to a ne plus ultra. 

I (hall add here further, that the crude Phofphorus* 
without any Deflagration, but only cut very fmall, 
or fcraped fine with a Knife, and laid upon a Glafs 
Difti in moift Air, will in about a Week's time re- 
folve into a Liquamen near eight times its original 
Weight : Which Liquamen is the fame in all refpe&s 
as that which comes from the fublimed Flowers by 
Deflagration, and may be vitrified likewife. In 
fcraping the Phofphorus* take great Care not to do 
it too haftily, ieaft by heating it, you fet it on 
fire. 

Reflections ^ //;^ Experiments. 

The Chemical Phofphorus being the principal 
Subject of the 'foregoing Experiments, I (hall, upon 
this Occafion, give fame Account of what Phofpho* 
rus is, and what it chiefly confifls of. It is my Dpi* 
nion, that Phofphorus doth not naturally exift 

in 



in Animals by itfclf; bu; xvhen formed out of Urine, 
by the Means of Putrefaifeioo and Fire, its principal 
Contexture is found to coniift of a fubdle Acid con- 
centrated by the Salt of Urine, and of a fat depu* 
rated Oil. 

Phofphorus affords us fo many wonderful Phe- 
nomena, that to explain them all would take up a 
large Treatife^ a perfect Pho/phorologia, being 
what would exceed the Limits of this fhort Ac- 
count. 

The Phhgijk Part is fo flightly connected 
with the other Principles, that the leaft Motion, 
Friftion or Warmth, fets it on fire. 

The fixed Part feems to confiO: chiefly in the 
acid Salt of the Urine, which is at firft fo intimately 
concentrated with the Phhgijticl Part, as in Defla- 
gration to be hurried up or fublimed along with it ; 
yet being by this Operation freed from it, it becomes 
fix'd, and can by no Degree of Heat be again fub^ 
limed. 

Phofphorus may be called an urinous Sapo, 0£ 
Soap, as it confifts of the faline and oleaginous Parts 
of the Urine : But Phofphorus is not to be got in fo 
great Plenty out of Urine alone, as when the Faces 
jitoina a*e elixirated along with it, and then brought 
to a Magma fit for Diftiilation : Nor is there fo 
great a Quantity of Phofphorus in the Urine of 
other Animals, as of Men ; nor is it to be got from 
any Natural Productions, or any Parts of Animals 
or Vegetables in their crude State, before they have 
undergone Conco&ion in the Stomach of an Animal. 
How far therefore the Liquor Gajirhus y the Bile* 

I and 
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and Sue ctts Pancreatkus may contribute to the For- 
mation of it, is a Difquifition I (hall not here enter 
upon, but leave it to the Enquiry of Phyficians. 

In regard of the Parts whereof Phofphoms con- 
fifts, it may be confidered as the Soot of a deflagra- 
ted Oil j and fo may every combuftibleSubftance be 
look'd upon as a kind of Phofphoms y as confiding of 
inftamable Materials. 

Phofphoms is more immediately compounded of 
& Salt tending to the Nature of Sal Ammoniac^ of 
an urinous Salt, of an Acid, and an oily Phhgijton 
with a fubtile Earth j by the Means of thefe Salts 
exifting in the Urine, the Faces Alvina are the bet* 
ter elixirated, and thofe Particles extraded whicf^ 
contribute to the forming the Phofphoms. Coi> 
cerning the Fixity of the urinous Salt, I have faid 
enough already, fo (hall not repeat it here. With 
thefe Salts are very intimately combined in the Phof 
phoms oleaginous or fat Particles, which are the 
proper Materials of that fubtile PhlogiJon y the true 
Domuncula Ignis, and indeed the mam Condiments 
of the whole Compound. 

As for the Preparation of this wonderful Pro- 
duction, it is done by diftilling the Saponaceus 
Magma in a clofe Veflel, with a reverberatory Fire, 
much ftronger than that ufed for the Diftillation of 
Aqua fort is, or the other Mineral acid Spirits ; 
the reft of the proper Encheirefis belongs only to 
the Operator to mmz%tfecundtim A? tern. When 
this Operation fucceeds rightly, there comes forth, 
¥irft, a thick un&uous Oil. Secondly, a more fab- 
tile 



tile Oil, refembling the Oleum Philofophoriim y which 
is Olive Oil diftilled from Brick-duft. Thirdi}^ 
The fix'd Acid enclofed in a very fubtile Acid. Near 
the End of the Diftillation comes over that depurated 
Oil which conftitutes the inflamable Part of the 
PhofphoruSy which is not raifed up 'till the la ft, and 
that by the Continuance of a very ftrong Reverbera- 
tory Fire. 

But an Operator that is not well exercifed in the De- 
grees of Fire, and doth not know how and when to 
take away thefe Oils apart, will have nothing but a 
volatile Salt, and fetid Oil, and get at laft only a 
little unctuous opaque Phofphorus^ fuch as the fa- 
mous Kunchely Dr. Craft, and Brand did, as they 
acknowledge in their Writings j but notour hard 
tranfparent Glacial Phofphorus. SmceKunckel there- 
fore, and his Followers, were never able to make the 
true folid Glacial Phojpborus, it was abfurd for him 
to write, that he could make it even out of crude 
indigefted Things, in their natural States foe 
either this famous Man fpoke too much at large, 
and had never tried the Experiments, or elfe he 
muft defign to impofe upon the World : For I can 
boldly contradict him in this Point from the feveral 
Experiments I have made, but never found any true 
^Phofphorus except in fuch things as had undergone 
Digeition in Animals. And I know my feif to have 
been for thefe forty or fifty Years, that is, ever fince 
I left the Laboratory of my Matter the Honourable 
Mr. Boyle, the only Perfon in Europe able to 
make and produce in any Quantity the true folid 
Thofphorusp 

1 % I did 
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I did not content my felf to work upon the Uri- 
nous Sapo of Man only, but examined likewife the 
Excrements of other Animals; as for Example, of 
Horfes, Cows, Sheep, &c* and got Thofphorus y but 
not in fo great Quantities as from Man j probably 
becaufe they feed on nothing but Vegetables, I then 
examined the Dens of Lions, Tygefs, and Bears, ma- 
king Experiments on. their Excrements, and likewife 
on thofe of Cats and Dogs, u>hith being carnivorous 
Animals, I obtain'd more Phofphorus thence than 
from the other Creatures: My Curicfky led me like- 
wife to the Rats-Nefts, and IVIoufe- Holes, and I had 
Phofphorus thente. I then addjefs'd my felf to the 
feather'd Tribe, vifitihg the Hen-Roofts, and Pidgeon- 
Houfes, and got fome fmali Matters thence alfo : 
I emptied the Guts of Fi(h in order to get their Ex- 
crements, and had a little Phofphorus 'from thefe, but 
none from the Fifties by themfelves. 

I was next induced bv KunckePs hS^cxtlon to try 
what I could obtain out of crude Vegetables^ vix. 
Corn and other Fruit : I thought that Putrefaction 
would bring them the riigheft to m-Jhmnoniac and 
urinous State, becaufe of the Heat that is produced 
in them by it 5 but my Labour was all in vain. 
After thefe Experiments, i took in Hand Foffils and 
Minerals t I began with the 'common Foffii Goal, 
thinking that the Phhgijon in this Bituminous Sub- 
fiance might have been to my Purpofe ; but I found 
nothing therein like Phofphorus^ there coming over 
only a Bituminous Oil, and ' it lafl by encreaOng the 
Fire to the higheft Degree," there fiiblimed. fome white 
Talckly Flowery which were neither Sulphureous 

nor 
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nor Acid, nor Alcalick, but infipid like Talck 5 fo I 
gave up all further Experiments upon other Minerals. 

I have often withed for a fufficient Quantity of 
the Flies which fhine in the Dark, whereof there are 
great Numbers in Italy* efpecialiy in Tufcany 5 or 
of our common Glow-worm^ which feem to have 
Phofphorus lodged in their Bodies. 

Our Phofphorus is a Subjeft that occupies much 
the Thoughts and Fancies of fome Aichymifts, who 
work on Microcofmical Subftances 5 and out of it they 
promifethemfelves Golden Mountains. Of this Num- 
ber was the famous Dr, D'kkinfon % Phyfician to King 
Charles II : He toiled and laboured many Years in Ex- 
periments upon the Stercushumanum ; and hath feveral 
times with the greateft Pleafure (hew'd me Metallic 
Regulus'Sy he had extrafted from it. This is what I 
have often done my felf, and no Wonder ! for we 
fcake in daily with our Food, and fometimes in Me- 
dicines, both Mineral and Metal lick Subftances, be- 
fides what Me ta Hick VefFels,. Kettles, Pots and Didies 
furnifh : We fee a Solution of the Metal upon a Knife 
after cutting any acid Fruit, by the black Spots it 
hath upon it, and the metallick Tafte it communi- 
cates to the thing it cuts. 

Dr. Lifter hath iliewn, that Stones out of the Hu- 
man Bladder being calcined, kon may be extra&ed 
from them by a Loadftoiitr. And the Great Boer* 
jha-aw hath *nade it evident, by various Experiments, 
that there is fcarce any terreftrial Subftance, either 
in Men, Brutes or Plants, which; after U'ftion doth 
taot exhibit fome metallick ^Particles. 'Dr. Becher 
imH, that out of Brick-Earth mix'd with any Fat 
«rOii, and calcined in the Fke, he hath produced 

Irons 
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Iron : For it is only the Iron that caufes the Red* 
mefs of the Bricks, and can be extracted from them 
again. Moreover, Metals are difTolved by the Salts 
and Moifture in the Earth, and fo mix with the nu- 
tritious Juices of Vegetables} hence it may, infome 
refpeft, be faid, that we eat Metals with the greateft 
Part of our Food. 

Having given the 'foregoing fliort Account of the 
Produftion of Phofphorus^ I ftiallhere fubjoin, that 
there is produced out of the Reffduum> after the 
Phofphorus is made, a particular Salt, which I 
mmeSal-pboJpbori, or Salt of Phofphorus. This 
Salt is fix'd in fome Degrees of Fire, yet it may be 
fublimed in a clofe Veffel, which other fix'd Salts can- 
not be, except they ftill contain fomewhat Volatile in 
them j but this Salt hath no fuch thing in it, neither 
is it any ways Alcalick. 

How to produce this Salt, remains as much a Se- 
cret as the Phofphorus itfelf^ for he that cannot 
produce this Salt will never be able to make Phof- 
phorus, 

There is fcarce any Body, out of which a Che- 
mical Operator cannot produce Water and Earth, 
Salts, or an acid Spirit, and an urinous Unduofity, 
in more or lefs Quantity, according to the Nature of 
the Body ; and where there is one of thefe, there is 
Fire to be demonftrated, but not without each other's 
Help. The Encheirejfs of this would be too long 
for this Place, I mall therefore omit it here. 

From our Preparation of Phofphorus, we may 
reflecl: upon the Fuligo> or Soot of all combuftible 
Subftances ; for it is the Phhgifion only that burns 
and produces Flame i it dwells in fulphureous Be* 

dies, 
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dies, and un&uous Earths, in Pitch, Rofin,. Wax 
and Oils^ and in the Fat of Animals :. But the fi- 
neft exifts in ardent Spirits, which, when brought 
to that furprizing Subtilty, as that Liquor defcribed 
by Dr. Frobeniusln Tranfa£L N° 413, do truly de^ 
ferve the Name of JEther. 

Obs er v at ions on the Phosphorus; 

I. From what hath been faid, we fee that the 
Saponaceous Magma of Urine has great Affinity 
with common Sulphur ; being a fulphureous Body, 
compofed of an acid and depurated Oil, join'd with 
a fmall Proportion of Earth* 

II. Our Phofphoreal Magma comes very near 
I-Iomberg's Pyropboms, which wants only the Salt 
of Urine in it, in the room of which All urn is ufed 
to fix the Sulphur. 

III. We may obferve hence, that urinous Parti- 
cles exift in greater abundance in Animals j but the 
Phlogijon abounds moft in Vegetables, from which 
is prepared that tine jEtbereat Spirit (hewn by Dn 
Frobenius. 

IV. We produce the Phlogijon out of fat Sub* 
fiances, and from the Phlogijon a FuBgo, or Soot-, 
ind from the Fuligo an urinous Salt, 

V. From the corrofive Oil of Sulphur, we have 
a pure fubtilc Oil, which is intimately combined 
with it, and is the a&ual Fire of the Phofphor us, ihz\ 
by barely rubbing, or the leaft Degree of Heat, is 
kindled into Flame. 
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VI. He who knows perfectly the Method of ma* 
king PboJphornS) can choofe whether he will fub- 
lime his Magma, of Urine into Phofphoru$ y or into 
Sulphur* for the Difference confifts only in the Em- 
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III. Obfervations of the Appearances among the 
Fix'd Stars, called Nebulous Stars. !Bp 
W. Derham, T>. £>. Canon of Windfor, 
F. % 5. 

HAVING laft Autumn made fome good Ob- 
fervations, with my eight Foot Reflecting Tele- 
fcope, of the Appearances in the Heavens, called 
Nebulous Stars, I think it proper to acquaint this 
liluftrious Society with them, to inftigate others to 
make farther Obfervations of them, becaufe I think 
there is much more in them worthy of the Inquiry 
of the Curious, than hath hitherto been imagined, 
and becaufe I fear I (hall not be able to purfue my 
Obfervations much farther, by reafon my Refle&er 
lofeth its Excellence and Power, by beginning to be 
tarnifhed. 

But if any one would have a good View of thefe 
Nebulofa y it is of abfblute Neceffity that he makes 
ufe of very good Glafles, elfe all his Labour will be 
loft, as I found by Experience. 

Thefe Appearances in the Heavens, have born the 
Name of Nebulous Stars : But neither are they 
Mars, nor fuch Bodies as emit, or renecl Light, as 

the 



